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(57) ABSTRACT 

A mobile viscous matter pump comprising a hydraulically 
operated Support construction, a distribution boom (16) and 
a pneumatic cushioned trailing axle (42). To ensure stability 
during the pump operation, the trailing axle (42) can be 
lifted by means of a lifting element (58) by bleeding the 
pneumatic Suspension, whereby the bleeding of the pneu 
matic suspension (44) and the operation of the lifting 
element (58) and a locking element (64) can be controlled 
according to the on-condition of the auxiliary drive (NA) of 
the vehicle motor, used to supply the hydraulic fluid of the 
drive hydraulics. 

16 Claims, 3 Drawing Sheets 
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1. 

MOBILE THCK MATTER PUMP 
COMPRISINGA SUPPORT CONSTRUCTION 

AND A PNEUMATIC AIR-CUSHONED 
WHEELAXLE 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a national stage of PCT/EP02/02054 
filed Feb. 27, 2002 and based upon DE 101 12 084.2 filed 
Mar. 12, 2001 under the International Convention. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention concerns a mobile thick matter pump with 

a vehicle chassis including a vehicle motor, with multiple 
wheel axles associated with the vehicle chassis, of which at 
least one preferably non-driven wheel axle includes an air 
Suspension comprised of compressed air operated lift spring 
elements, with a hydraulic operated Support construction, 
which includes four support struts extendable between a 
transport position and a Support position respectively Sup 
portable on the ground with a foot part, and with a hydraulic 
operated distribution boom, which can be extended from a 
transport position lying in folded-together configuration 
upon the vehicle chassis to a work position and there is 
pivotable via a boom rotation mechanism about a vehicle 
chassis-fixed vertical axis, wherein the drive hydraulics for 
the support struts and the distribution boom can be coupled 
to a selectively controllable auxiliary drive of the vehicle 
motor with disengagement of the vehicle propulsion. 

2. Description of the Related Art 
With mobile concrete pumps, it is known to use for the 

operation of the pump the already existing vehicle motor to 
drive the hydraulic fluid pumps. For this purpose the vehicle 
transmission or a cardanic shaft line of the vehicle associ 
ated distribution transmission includes an auxiliary drive for 
the operation of the pump. Further, mobile thick matter 
pumps must be set up stably on the construction site. For 
this, there is employed a hydraulic operated Support assem 
bly, which ensures that the wheels are lifted from the ground. 

In the case of large size pumps, which additionally 
include a non-driven pneumatically sprung wheel axle, for 
example as a trailing axle, certain precautions must be taken 
at the construction site, in order to ensure stance stability in 
the case of a pivoted-out distribution boom. 

SUMMARY OF THE INVENTION 

Beginning therewith, it is the task of the present invention 
to provide in mobile thick matter pumps of the above 
described type means to improve the stance stability at the 
construction site. 
The inventive solution envisions that, for mobile thick 

matter pumps that are Supported upon the ground with a 
Support assembly, the pneumatic sprung rear axle is lifted 
from the ground. Air Spring elements operated by com 
pressed air are provided for the pneumatic Suspension, 
which are purged in the case of lifting off from the ground. 
The actual lifting of the wheel axles occurs via pneumatic or 
hydraulic lift elements. 

In order to ensure a stable and reliable Supporting at the 
construction site, it is proposed in accordance with the 
invention that in a compressed air line leading to the air 
spring elements a first reversing valve is provided, which 
depending upon the on-condition of the auxiliary drive is 
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2 
Switchable between a compressed air inlet and an atmo 
spheric outlet. In this way it is ensured that the pneumatic 
spring elements are continuously provided with compressed 
air during vehicle operation and that the purging or venting 
only occurs upon Switching from driving operations to 
construction site operations. In accordance therewith the 
first reversing valve is switched to the compressed air inlet 
in the case of switched off auxiliary drive and in the case of 
switched on auxiliary drive is switched to the atmospheric 
outlet. The first reversing valve is a one way spring biased 
directional valve pilot-controllable electro-magnetically by 
the auxiliary drive. In order to avoid an accidental venting 
of the pneumatic spring elements while the distribution 
boom is extended, a Supplemental blocking valve is addi 
tionally provided in the compressed air line between the 
reversing valve and the pneumatic spring element, which 
closes when the distribution boom exceeds a predetermined 
minimal deflection in its rotation position from its transport 
position. For this, the boom rotation drive preferably 
includes a Switch or sensor responsive during rotation of the 
distribution boom beyond a predetermined minimum angle 
relative to its transport position, via which the electro 
magnetically pilot controllable locking or closing valve is 
lockable or closeable. 

In order to be able to lift the pneumatic sprung wheel axle 
from the ground for the construction site operation, at least 
one lift element is provided engaging the rear axle, which in 
the on-condition of the auxiliary drive is acted upon with 
compressed air or hydraulic fluid causing lifting of the rear 
axle. For increasing the operational safety a second revers 
ing valve is provided in the compressed air or hydraulic fluid 
line leading to the lift element, which depending upon the 
value of the on-condition of the auxiliary drive is switchable 
between a compressed air or hydraulic fluid inlet and an 
atmospheric outlet. Therewith the lift element can be filled 
and emptied depending upon the value of the on-condition 
of the auxiliary drive. 

Since problems can occur in the area of the pneumatic 
spring elements and lift elements, there is Supplementally 
provided in accordance with a preferred embodiment of the 
invention a mechanical locking element, which engages the 
pneumatic sprung rear axle or a part rigidly connected 
therewith in its position when lifted from the ground. 
Preferably the locking element is connected with a pneu 
matic control element which is spring loaded in the locking 
direction and is acted upon with compressed air in the 
opening direction, wherein a third reversing valve is pro 
vided in a compressed airline leading to the control element, 
which depending upon the value or output of the on 
condition of the auxiliary drive is controllable or switchable 
between a compressed air inlet and an atmospheric outlet. In 
the case of switched-on auxiliary drive the third reversing 
valve is necessarily switched to atmospheric outlet so that it 
is maintained in the locking position with the influence of 
the spring alone. Further, the boom rotational drive includes 
a Switch or sensor which is activated upon rotation of the 
concrete distribution boom beyond a pre-determined mini 
mum angle relative to its transport position, via which the 
third reversing valve also in the case of Switched-off auxil 
iary drive is switchable to the atmospheric outlet. Therewith 
it is ensured that during a brief switching off of the auxiliary 
drive and extended distribution boom the pneumatic sprung 
rear axle remains lifted from the ground. 
A further advantageous embodiment of the invention 

envisions that the locking element includes a sensor respon 
sive to the locking configuration of the lifted pneumatic 
sprung rear axle, via which a Supply valve located in the 
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hydraulic fluid line of the drive hydraulic is controllable. 
Thereby it is ensured that the drive hydraulic for the support 
construction and the distribution boom can only function 
then when the air sprung rear axle is lifted from the ground. 
The sensor is thereby preferably a magnetic Switch, respon 
sive in the case of lifted rear axle to a permanent magnetic 
rigidly connected therewith. 
The locking element is preferably a pivot hook, which 

includes a slanted or canted locking edge or Surface for the 
rear axle lifted under the influence of the lift element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention will be described in greater 
detail on the basis of an illustrated embodiment shown 
schematically in the figures. There is shown 

FIG. 1 a side view of a mobile concrete pump with 
pneumatic sprung trailing axle; 

FIG. 2 a rear view of the pneumatic sprung rear axle with 
locking mechanism; 

FIG. 3 an enlarged representation of the locking mecha 
nism according to FIG. 2; 

FIG. 4 a top view upon the mobile concrete pump with 
Support construction and distribution boom in transport 
position and two pivoted-out positions; 

FIGS. 5a and b a side view and a top view of the locking 
mechanism according to FIG. 3 with safety sensor in par 
tially sectioned representation; 

FIG. 6 a safety circuit for a pneumatic sprung trailing axle 
with catch hook. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The mobile concrete pump shown in FIG. 1 in its driving 
configuration and in FIG. 4 in its Supported configuration is 
comprised essentially of a four axle vehicle chassis 10, a 
distribution boom 16 mounted on a rotation assembly 12 
located near the front axle and pivotable about a vehicle 
chassis-fixed vertical axis 14, a thick matter pump 18 with 
material Supply container 20 and a Support construction 
comprised of two forward and two rearward support struts 
22, 24. The support struts 22, 24 are supportable on the 
ground 30 for lifting of the vehicle chassis 10 with respec 
tively one extendable foot part 26, 28. The forward wheel 
axle 32 is located at the driver cabin 34, which also contains 
the vehicle motor 36. In the rear area of the vehicle chassis 
10 there are two driven wheel axles 38, 40 as well as a 
not-driven pneumatic sprung trailing axle 42. The trailing 
axle 42 is pivotable in order to achieve a smaller turn radius, 
preferably frictionally steered or steered via a positive 
linkage. For the spring Supporting of the trailing axle 42 on 
the vehicle chassis air spring elements 44 are provided as air 
spring elements which are operable with compressed air via 
a compressed air source 46 and a compressed air line 48. 

In the Supported configuration according to FIG. 4 the 
wailing axle 42 is lifted from the ground 30. It serves thereby 
as ballast and contributes to improving the stance stability. 
For lifting the trailing axle 42 the air spring elements 44 
must be purged. For this there is employed a first reversing 
valve 50, which is selectively connectable to either a com 
pressed air inlet 52 associated with the compressed air 
source 46 or an atmospheric outlet 54. Further, for lifting the 
trailing axle 42, a lift element comprised of two lift bellows 
58 is provided, which is selectively connectable via a second 
reversing valve 60 selectively with a compressed air inlet 62 
and an atmospheric outlet 64 such that the lifted trailing axle 
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4 
42 while in the working position cannot descend to the 
ground 30 even in the case of problems with the pneumatic 
system. There is additionally provided a locking element 64 
in the form of a catch hook, which engages under a projec 
tion 66 of the trailing axle 42 in its lifted position wit its 
hook part 68. The locking element 64 is pretensioned with 
a draw spring 70 in a locking position and is connected wit 
a control element 72 operable by compressed air towards the 
opening position. In the compressed airline 74 leading to the 
control element 72 there is a third reversing valve 76, which 
is selectively switchable between the compressed air inlet 78 
and an atmospheric outlet 80. 
The reversing valves 50, 60, 76 are electro-magnetic pilot 

controlled spring loaded which are collectively controllable 
via a relay 82 which is controlled during switching on of the 
auxiliary drive NA of the vehicle motor. The auxiliary drive 
NA of the vehicle motor is switched on by the pump operator 
when the driving operation is Switched over to a pumping 
operation. The hydraulic pumps of the power hydraulics for 
the support struts 22, 24 and the distribution boom 16 are 
driven by the auxiliary drive. The trailing axle 42 may only 
be lifted when the motor operation or a distribution trans 
mission located on a Cardanic line is Switched to the 
auxiliary drive NA and the vehicle mobile operation is 
therewith precluded. As can be seen from FIG. 6, during the 
Switched-on auxiliary drive the air spring elements 44 are 
vented via the atmospheric outlet 54 and the lift element 58 
is charged via the compressed air inlet 62. Thereby, the 
trailing axle 42 is lifted from the ground 30. The locking 
element 64 is located in the switched on operation of the 
auxiliary drive with its hook part 68 in the capture position 
supported exclusively by the spring 70, since the pneumatic 
control element 72 is connected via the third reversing valve 
76 with the atmospheric outlet 80. The projection 66 thus 
engages during lifting of the trailing axle 42 against the 
slanted surface 84 of the locking element 64 and pivots this 
against the force of the pull spring 70, until the locking 
element 64 can pivot back into its capture position (FIG. 3). 
As can be seen from FIGS. 5a and b, a safety sensor 86 

in the form of a magnetic Switch is Supplementally located 
on the locking element 64, which is responsive to a perma 
nent magnet 88 located on one of the projections 66. The 
safety sensor 86 is a component of a circuit 90 on the central 
circuit board 92 of the mobile concrete pump, via which 
among other things a Supply valve 94 is controlled, which 
controls the hydraulic fluid supply for the drive hydraulic for 
the support struts and the distribution boom. Therewith it 
can be ensured that the drive hydraulic can only be acted 
upon with hydraulic fluid when the trailing axle 42 is lifted 
from the ground and therewith a secure stance of the 
concrete pump is guaranteed. 

Since the auxiliary drive NA of the vehicle motor can also 
be switched off for a time by the pump operator even while 
the distribution boom is in the extended configuration, there 
is additionally provided in the circuit according to FIG. 6 a 
safety switch S3, which is operated via the boom rotation 
drive 12. Therewith it is to be observed, that during 
switched-off auxiliary drive NA, without the switch S3 it 
cannot be determined whether the trailing axle 42 drops to 
the ground. If this is the case, then the stance stability of the 
mobile concrete pump can only be guaranteed if the distri 
bution boom 16 is not within a narrow angle of C. from the 
transport position (see FIG. 4), wherein the angle C. is 
approximately 10° to 20°. The switch S3 are openers, which 
are closed in the case of Small pivot angles and open upon 
exceeding a predetermined boundary angle C. In the circuit 
according to FIG. 6 this leads to the result that during turned 
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off auxiliary drive NA the locking element 64 can only be 
pulled back from its locking position and the air spring 
element 44 can only then be acted upon by the Supplemental 
closing valve 96 with compressed air when the distribution 
boom 16 is located close to its transport position. If the 
distribution boom in comparison is pivoted more than the 
threshold angle C, then the pneumatic control element 42 
remains purged via the reversing valve 76 and the blocking 
or closing valve 96 is blocked against compressed air flow 
through. 

In Summary the following can be concluded: The inven 
tion concerns a mobile Viscous matter pump comprising a 
hydraulically operated Support construction, a distribution 
boom 16 and a pneumatic cushioned trailing axle 42. To 
ensure stability during the pump operation, the trailing axle 
42 can be lifted by means of a lifting element 58 by bleeding 
the pneumatic Suspension, wherein the bleeding of the 
pneumatic suspension 44 and the operation of the lifting 
element 58 and a locking element 64 can be controlled 
according to the on-condition of the auxiliary drive NA of 
the vehicle motor, used to supply the compressed oil of the 
drive hydraulics. 
The invention was explained above for the case of an air 

sprung trailing axle. It is however not limited to this illus 
trated embodiment. It is basically also possible to apply the 
invention to mobile work machines, of which multiple or all 
wheel axles are pneumatic sprung and are provided with the 
described characteristics. 
The invention claimed is: 
1. A mobile thick matter pump with 
a vehicle chassis (10) including a vehicle motor (36), 
multiple wheel axles (32, 38, 40, 42) associated with the 

vehicle chassis (10), of which at least one wheel axle 
(42) includes a pneumatic spring comprised of com 
pressed air operated air spring elements (44), 

a hydraulic operated Support assembly including four 
support struts (22, 24) extendable between a transport 
position and a Support position with respectively one 
foot parc (26, 28) supportable upon the ground (30), 
and 

a hydraulic operated distribution boom (16), which can be 
deployed from a transport configuration lying on the 
vehicle chassis to a work position and which is rotate 
able on a boom rotation mechanism (12) about a 
vehicle chassis fixed vertical axis, 

wherein the drive hydraulics for the support struts (22, 24) 
and the distribution boom (16) can be coupled with an 
auxiliary drive (NA) of the vehicle motor (36) selec 
tively with switching off of the vehicle drive, 

wherein a first reversing valve (50) is provided in a 
compressed air line (48) leading to the pneumatic 
spring elements (44), which, depending upon the 
switched-on condition of the auxiliary drive (NA), is 
switchable between a compressed air inlet (52) and an 
atmospheric outlet (54). 

2. A mobile thick matter pump according to claim 1, 
wherein the first reversing valve (50) is switched to the 
compressed air inlet (52) in the case of the switched off 
auxiliary drive (NA) and switched to the atmospheric outlet 
(54) in the case of the switched on auxiliary drive (NA). 

3. A mobile thick matter pump according to claim 1, 
wherein the first reversing valve (50) is a one direction 
spring biased directional valve electro-magnetically pilot 
controlled by the switch-on condition of the auxiliary drive. 

4. A mobile thick matter pump according to claim 1, 
including air spring elements (44) operable with compressed 
air via a compressed air source (46) and a compressed air 
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6 
line (48) for the spring Supporting of the trailing axle (42) on 
the vehicle chassis, wherein a closing valve (96) is provided 
in the compressed airline (48) between reversing valve (50) 
and air spring elements (44), which is closeable depending 
upon the value of a predetermined minimum deflection (C) 
of the rotational position of the distribution boom (16) from 
its transport position. 

5. A mobile thick matter pump according to claim 4. 
wherein the first reversing valve (50) is a one direction 
spring biased directional valve electro-magnetically pilot 
controlled by the switch-on condition of the auxiliary drive, 
and wherein the distribution boom rotation mechanism (12) 
includes a Switch (S3) or sensor responsive during rotation 
of the distribution boom (16) beyond a predetermined mini 
mum value (C) relative to its transport position, via which 
the electro-magnetically pilot controlled closing valve (96) 
is closeable. 

6. A mobile thick matter pump according to claim 1, 
wherein ax least one pneumatic or hydraulic lift element 
(58) engages the air sprung wheel axle (42), and is operated 
with compressed air in the switched-on condition of the 
auxiliary drive (NA) with lifting of the respective wheel axle 
(42). 

7. A mobile thick matter pump according to claim 6. 
wherein in a compressed air or hydraulic fluid line leading 
to the lift element (58) a second reversing valve (60) is 
provided, which depending upon the value of the Switch-on 
condition of the auxiliary drive (NA) is switchable between 
a second compressed air inlet (62) and a second atmospheric 
outlet (63). 

8. A mobile thick matter pump according to claim 1, 
whereby a mechanical locking element (64), which engages 
under the pneumatic sprung wheel axle (42) or with a part 
(66) rigidly connected therewith when the wheel axle (42) is 
lifted from the ground (30). 

9. A mobile thick matter pump according to claim 8. 
wherein the locking element (64) is connected with a 
pneumatic operating element (72) which is spring biased in 
the locking direction and is operable by compressed air in 
the opening direction, and that a third reversing valve (76) 
is provided in a third compressed airline (74) leading to the 
operating element (72), which, depending upon the Switch 
on condition of the auxiliary drive (NA), is switchable 
between a third compressed air inlet (78) and a third 
atmospheric outlet (80). 

10. A mobile thick matter pump according to claim 9. 
wherein the third reversing valve (76) is switched to the 
atmospheric outlet (80) in the case of switched-on auxiliary 
drive (NA). 

11. A mobile thick matter pump according to claim 8. 
wherein the third reversing valve (76) is switched to the 
compressed air inlet (78) in the case of switched-off auxil 
iary drive (NA) while the distribution boom (16) is located 
in the transport position. 

12. A mobile thick matter pump according to claim 9. 
wherein the distribution boom rotation mechanism (12) 
includes a switch or sensor (S3) responsive to the rotation of 
the distribution boom (16) beyond a predetermined mini 
mum threshold angle (C) relative to its transport position, 
via which the third reversing valve (76) is switchable to the 
atmospheric outlet (80) in the case of switched off auxiliary 
drive (NA). 
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13. A mobile thick matter pump according to claim 8, 
wherein the locking element (64) includes a sensor (86) 
responsive to the locking configuration of the lifted pneu 
matic sprung rear axle (42), via which a Supply valve (94) 
located in the hydraulic fluid line of the drive hydraulics is 
controllable. 

14. A mobile thick mailer pump according to claim 13, 
wherein the sensor (86) is a magnetic switch, which is 
responsive to a permanent magnet (88) rigidly connected 
with the rear axle (42) in the lifted configuration thereof. 

8 
15. A mobile thick matter pump according to claim 8. 

wherein the locking element (64) is a pivot book, which 
includes a slanted rest or locking edge (84) for the rear axle 
(42) lifted under the influence of the lift connect (58). 

16. A mobile thick matter pump according to claim 1 
wherein the air sprung rear axle is a steerable trailing axle 
(42). 
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